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This is the look 
of boiling steel 


ape picture was taken with a camera that exposes 

3,000 frames per second. One second of action 
takes more than three minutes to project at normal 
viewing speed. a, € 


The picture was taken looking into an open hearth 
furnace, and it discloses action that was only vaguely 
perceived before. This enables U. S. Steel scientists 
to develop a better understanding of the kinetics of 
heat transfer and chemical reaction at temperatures 
approaching 3,000° F. 


This is but a small part of the scientific world that 
exists within United States Steel—the leading pro- 
ducer in one of the most interesting businesses in the 
world, the steel business. If you want to dig ore out 
of the mountains of Venezuela, investigate the atomic 
structure of steel crystals, help rocket designers solve 
new problems with new steels, there might well be a 
place for you at United States Steel. Read our booklet, 
‘“‘Paths of Opportunity.’’ Write to United 

States Steel, Personnel Division, Room 

5681, 525 William Penn Place, Pitts- 

burgh 30, Pa. 
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Inspired by the construction exhibits prepared for the Engi- 
neering Open House, Donna Toika designed this abstraction of 
heavy machinery at work. 
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...as in advancement opportunities 
at Sylvania 


PHOTOS BETTMANN ARCHIVE 


GAUSS 


It remained for Nicholas Lobachevsky to solve a riddle that bothered mathe- 
maticians for the better part of twenty-two centuries.* He was able to construct 
a rational geometry by denying Euclid’s fifth postulate—by maintaining that 
parallels do meet. 

Here at Sylvania Electric we have a noneuclidean geometry of our own, in 
which parallels also meet. It’s a geometry of professional development, though, 
and not just of points, lines, and planes, 


THIS: At Sylvania a man advances by one of two parallel paths. 


«% 
ey 


If his interests and talents lie in the areas of engineering and scientific 
specialization, he advances as a specialist. 


If his forte is in the areas of organization and administration, he advances 
through management. 


These parallel paths meet in a common point: At Sylvania a man knows that 
he is given the fullest opportunity to develop and exercise his talents. He knows 
that a man goes as far and as fast as he is able in the path of his choice. Whether he 
chooses management or specialization, he finds equal rewards and compensation. 


Graduates and men with advanced degrees in science and engineering will discover 
Research, Development, Manufacturing and Marketing careers at Syluania—in 
Specialization or management —in: 


LIGHTING, RADIO, TV, HI-FI, ELECTRONICS, SEMICONDUCTORS, PHOTOGRAPHY, 
COMMUNICATIONS & NAVIGATION SYSTEMS, AIRBORNE DEFENSE, RADAR, ECM, 
MISSILES, COMPUTERS, CHEMICALS, PHOSPHORS, PLASTICS, METALS & WIRE. 


Contact your college placement officer for an interview, or write us and ask for a 
copy of ‘“Today & Tomorrow with Sylvania”. 


WE MEAN NO DISCREDIT TO BOLYAI 
OR GAUSS. LOBACHEVSKY MUST TAKE DS i 
CHRONOLOGICAL PRIORITY, HOWEVER. 

SYLVANIA ELECTRIC PRODUCTS INC. 

1740 Broadway, New York 19, N. Y. 


LIGHTING » TELEVISION-RADIO » ELECTRONICS « PHOTOGRAPHY « ATOMIC ENERGY « CHEMISTRY-METALLURGY 
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Engineering Open House 


Every year the Open House of the College of Engineering at the 
University of Illinois grows in size and complexity. As these splendid 
exhibits expand, they become more and more spectacular, straining 
both the imaginations and the budgets of the departments involved. 
The onlooker pushes a button and lights flash, wheels spin, sparks 
fly, and needles quiver on fancy instruments. He hears loud noises, 
watches huge pieces of equipment rip things apart, and sees radio- 
controlled cockroaches scurry aorund over the floor. In the midst of 
all this glitter and confusion, the average high school spectator wan- 
ders about, looking only for more flashy displays, and never wonder- 


ing, or knowing, why the things he’s looking at perform as they do. 


This year marks a refreshing trend in the procession of super- 
science and super-brilliance, for the emphasis is being again placed 
on the educational aspects of the Open House. To be sure, the allure 
will remain, not only to hold the interest of the spectators, but also 
to attract them to science as an interesting field for future study and 
their life’s work. The main appeal, however, will be of a more aca- 
demic nature. Displays are planned not only to illustrate the basic 
laws and aspects of engineering, but also to explain the newest of 
scientific developments. In this way, the Open House will do much to 


further engineering, both as a field of interest and as a career. 


—DEL 
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What Lies Ahead in Space 
HOI its COUN oe 


AFTER PROJECT 


George Carruthers, author of this 
article is a freshman in Aeronautical En- 
gineering. A graduate of Englewood 
High School in Chicago, he intends to 
make the field of rocketry and space 
flight his life work. In this he has an 
excellent start, for he is also a member 
of the Chicago Rocket Society, and un- 
dertook the original work on this paper 
in connection with a paper for the 
American Rocket Society. 


After Project Vanguard... 


This country can conquer space faster, 
more easily, and at lower cost by using 
new high-energy propellants, new ma- 
terials, and new construction — tech- 
niques. Startling? Yes, but quite true, 
and well within the range of present 
technique. 

With the aid of new fuels, it is pos- 
sible to produce higher exhaust veloci- 
ties than the conventional liquid oxygen 
and alcohol or kerosene combinations 
now being used. A satellite rocket would 
then require only two stages instead of 
three. 

The present three-stage Vanguard 
satellites will be 20 inches in diameter 
and carry several lightweight instru- 
ments, the total weight being some 21.5 
pounds. These satellites will do much 
for the cause of space flight, however 
because of weight restrictions, they will 
be unable to carry such heavy equip- 
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by George Carruthers 


ment as IV cameras and animals, nor 
will they be able to return to earth with- 
out melting. 


After project Vanguard, we will have 
learned enough to attempt to launch 
more complicated satellites. These will 
weigh far more than their Vanguard 
counterparts—from 100 to 200 pounds. 
Launching these larger satellites will re- 
quire more powerful rockets, although 
a rocket designed to launch a 200-pound 
satellite need weigh no more than the 
Vanguard’s 22,000 pounds. 


Rocket Propellants 


The rocket designed for launching 
the larger satellites will burn a com- 
bination of Hydrazine and Liquid 
Ozone, for there are numerous advan- 
tages to these propellants, as well as 
the apparent disadvantages. 


The hydrazine-ozone system produces 
a very high exhaust velocity of about 
9,000 ft./sec. at sea level, and over 10,- 
OOO ft./sec. in a vacuum, assuming 500 
psi operating pressure. The density of 
the propellants is high, for hydrazine is 
slightly denser than water, and the spe- 
cific gravity of liquid ozone is 1.45. 
Hydrazine is a good regenerative cool- 
ant with a specific heat of .75, as com- 
pared to .62 for alcohol, and has a 
lower flame temperature than gasoline. 
It is also better as a rocket fuel than the 


high-energy boron and metallic com- 


pounds. 


Although they give a great deal of 
energy when burned, the boron hydrides 
produce combustion products of very 
high molecular weight. The exhaust 
velocity depends on two things: the heat 
of combustion, and the molecular weight 
of the molecules in the exhaust. As 
boron oxide has a molecular weight of 
68, as compared to 18 for water mole- 
cules, the exhaust velocity of diborane 
would be less than that of hydrazine, 
despite the high energy content of the 
diborane. 


Ozone is a better rocket propellant 
than other high-energy oxidants, such as 
fluorine and fluorine compounds, in that 
the exhaust products are not poisonous 
and corrosive as they are with the lat- 
ter. 


The main combustion products of 
fluorine reactions is hydrogen fluoride. 
At the high temperature of combustion 
(almost 8,000°F) most of the common 
metals would either corrode or melt. 
The only metals that are not corroded 
by hydrogen fluoride are the metals be- 
low hydrogen in the electrochemical 
series. None of these, except the metals 
in the platinum family, have melting 
points high enough to be of any use in 
the construction of a rocket motor.’ The 
metals of the platinum family are not 
only very heavy (some almost twice as 
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VANGUARD... 


heavy as lead), but are far too expen- 
sive to consider for this use. 

Another suggested solution is to use 
fluorides as ceramic walls in the rocket 
motor. This suggestion almost immedi- 
ately fails, for none of the fluorides 
have melting points even as high as the 
low - melting - point metallic oxides. 
Therefore, although the fluorine-hydra- 
zine propellant system has a higher jet 
velocity than the ozone-hydrazine sys- 
tem, the latter is the only one posisble 
with the present technology. 

Another advantage of ozone, the tri- 
atomic oxygen molecule, is that it is 
cheaper than fluorine. The raw mater- 
ial for ozone being oxygen, ozone can 
be made from air, and the electric 
power needed to convert one pound 
costs less than five cents. 

The disadavantage of using liquid 
ozone is its extreme instability. This 
can be overcome in two ways: by cool- 
ing ozone almost to its freezing point, 
and by removing catalytic agents by the 
use of fluorine. 

The method of supercooling consists 
of surrounding the ozone storage tanks, 
the fueling trucks, and the rocket tanks 
with a layer of liquid nitrogen. In this 
way, the temperature of the ozone never 
rises above the boiling point of nitro- 
gen. In the rocket tanks, the nitrogen 
is allowed to boil, but the ozone can- 
not get any warmer until all the nitro- 
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gen has evaporated. This boiling away 
of nitrogen would take much longer 
than the initial powered flight of the 
rocket, and would be unneeded in the 
cold of outer space. 


The purification method takes ad- 
vantage of the fact that the main agents 
in the decomposition of ozone are or- 
ganic materials, water, and metallic ox- 
ides. By adding traces of fluorine to the 
ozone, three birds are killed with one 
stone: the organic materials are changed 
to fluorides, the metallic oxides are 
changed to fluorides, and water is turned 
to hydrogen fluoride and oxygen. In 
fact, the oxygen that is displaced is often 
liberated in the form of ozone. 


To prepare storage and rocket tanks 
for ozone, they are first treated with 
fluorine. This converts the oxide film 
on the tank walls to fluorides. At the 
same time, organic impurities and water 
are converted to hydrogen fluoride and 
carbon tetrafluoride, both of which are 
gaseous and are easily flushed out with 
dry nitrogen. At the same time, the 
fluorine is flushed out by the nitrogen, 
and the tank is ready for the ozone. 
The outer nitrogen jacket of the tank 
is always filled first, so that the tank 
will be pre-cooled when the ozone is 
put in. 

To insure safety in the manufacture 
of ozone, it is made directly from liquid 
oxygen. (See diagram.) The oxygen is 


allowed to boil in a tank, and the 
vapors produced are passed through an 
ozonizer cooled with liquid oxygen. The 
ozone liquefies as fast as it is formed, 
and travels into a tank surrounded by 
liquid oxygen. The low temperature, 
coupled with the fact that the ozone 
liquefies as fast as itis formed, pro- 
motes a very high efficiency in the ozon- 
izer (about 95%). It also insures safe- 
ty, as at no time does the temperature 
of the liquid ozone rise above —183° C. 
(the boiling point of liquid oxygen. ) 


By using these methods of supercool- 
ing and purification, it is reasonably 
certain that liquid ozone can be made 
and used in large quantities at a cost 
little greater than that of liquid oxy- 
gen. 


The Satellite Rocket 


The complete rocket for launching 
the larger satellites will have a takeoff 
weight of 25,625 pounds and will be 
65 feet long. The first stage is 4 ft. in 
diameter and 40 ft. long. The second 
stage is 2 ft. in diameter and 25 feet 
long. (See diagram). 

The rocket is constructed of mag- 
nesium alloy (90% Mg, 10% Al), 
which is stronger and more heat resist- 
ant than either magnesium or alumin- 
um. The hydrazine tanks are integral 


(Continued on Page 23) 
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The above sketch shows the rocket and trajectory to 
place a manned satellite in orbit for a short time. 
This satellite is provided with wings and will glide 
back to the surface. Its purpose is the study of the 
human factors involved in building a manned satel- 


lite or space vehicle. 
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Below is a representation of a rocket to circle the 
moon and return. Propulsion of this third stage will 
be a combination solid-liquid fuel rocket motor, as 
shown. This motor will boost the vehicle from 18,000 
to 25,000 mph., earth’s escape velocity. The payload 


will be research instruments and cameras. 
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VAPORIZER 
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Fueling operations involving rock- 
et propellants are extremely dan- 
gerous and must be carried out 
with great care as all of the high- 
velocity fuel components have 
nasty dispositions. The fluorine 
and acid fuels, aside from their 
tendency to eat through most ma- 
terials with frightening rapidity, 
are highly explosive. The dangers 
of the low-temperature fluids, such 
; as liquid oxygen, ozone, and hy- 
drogen, are self explanatory. 
Ozone has the additional disad- 
vantage of being violently un- 
stable at any temperature much 
in excess of its freezing point, and 
all of these argue with impurities 
present in their surroundings. For 
these reasons the handling meth- 
ods and protective measures used 
with them, such as the protective 
clothing worn by the men in the 
picture on the right, are as thor- 
ough as possible. One slip can 
mean violent death. 


(Photo courtesy Martin Co.) 


Shown below is a sketch of the satellite, showing interior arrangement. The satellite will carry food and water 
for one week, and will return to earth at the end of that time. The thick cermet nose-cone will protect the inter- 
ior from extreme temperatures, as such metal-ceramic compounds have excellent heat-resistant characteristics. 
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(Vanguard Continued) 


with the skin, as are the nitrogen jack- 
ets of the ozone tanks. There is a 1” 
space between the inner and outer walls 
of the ozone tanks to hold the liquid 
nitrogen for cooling the fuel. Fuels are 
pressurized by the evaporation of liquid 
helium in a pressure cylinder. 


The first stage rocket motor would 
have a thrust of 50,000 Ib, and that of 
the second stage of 5,000 lb. The fuels 
would be fed to the motors by turbo- 
pumps driven by hot gas generated in a 
steam generator by catalytic decomposi- 
tion of ozone. Hydrazine in excess 
would be burned in the oxygen  pro- 
duced. The excess serves to keep the 
temperature down and to produce a 
greater volume of gas. 

The motors themselves would be 
hung in: gimbal mounts, operated by 
servo-mechanisms running on com- 
pressed helium. The motors would prob- 
ably be made of a titanium-molybden- 
um alloy (90% Mo, 10% Ti) that is 
very heat-resistant, and coated with a 
very thin layer of magnesium or ziron- 
ium oxide to protect the metal from 
oxidation. The motor is regeneratively 
and film cooled by the hydrazine fuel. 

The rocket guidance mechanism 
which is located in the second stage, 
would be of the radio-inertial guidance 
type. The first stage ascent is prepro- 
grammed, but is still under radio con- 
trol. The second stage ascent is com- 
pletely under radio control. 


The Satellite 


The satellite in this project has been 
specially designed such that it may be 
recovered intact after its flight through 
space. The satellite makes up the top 

(Continued on Page 42) 
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A Martin research vehicle blasts off. Several types of these 


vehicles were used to test the developments used in the Van- 
guard. As far as the science of rocketry has come in the past 
two decades, it is still in its infancy, and each new idea has to 
be thoroughly tested. It seems to be an inherent characteristic 
of rocket motors and their accessories that they function per- 
fectly or not at all, and total failure is almost invariably dis- 
astrous. Such research rockets as the one pictured above, though 
very expensive, are absolutely necessary to the development 


of a successful satellite rocket, 


PS 


A Preview of.. 


OPEN HOUSE 


If seven is a lucky number, then this 
year’s Engineering Open House might 
well turn out to be an exceptionally 
great success. This year’s open house 
will mark the seventh year it has been 
presented as an annual event. From its 
small beginning in 1906 when it was 
presented as the Physics Open House, 
all-Engineering Open House has mush- 
roomed into an event that takes the ef- 
forts of over a thousand students. The 
Electrical Engineering department  or- 
ganized a show similar to the Physics 
Open House in the spring of 1907 as a 
fund raising campaign for a memorial 
in memory of Robert Fulton. As with 
the physics display, the electrical exhibits 
met with surprising popularity. Encour- 
aged, the department held further shows, 
each more elaborate than its predeces- 
sor. The 1915 show, marked by the first 
commercial exhibits from outside com- 
panies, found the exhibits in several 
other buildings besides the now too small 
E. E. Laboratory. By 1924, the yearly 
display demanded the efforts of some 
500 students and a budget of $4,000 
that still allowed its planners to finish 
the project with a profit. Many large 


concerns, well aware of the national 
prominence Open House commanded, 
eagerly offered their products for ex- 
hibition. The use of such commercial 
talent led to many unusual and_ spec- 
tacular demonstrations, and this condi- 
tion existed until the period extending 
from 1938 to 1942 when emphasis was 
removed from commercial work and 
more effort was made to spotlight stu- 
dent action. 


Productions by other departments be- 
tween 1906 and 1928 included many 
small ‘“‘open houses,” most noteworthy 
among these being a display by the De- 
partment of Mechanical Engineering 
that produced four shows between the 
years of 1914 and 1919 and an all-engi- 
neering Open House held for the first 
time in 1920 commemorating the cen- 
tennial of the birth of James Watt. 


In 1928, a program was established 
whereby the all-engineering Open House 
would be held on the alternate years 
with the E. E. program, thereby avoid- 
ing conflict in schedule. Both programs 
were disbanded during the war years. 


In 1948 the E. E. program and the 


newly formed Engineering Open House 
were merged in an open house that was 
produced biennially. Working on an ex- 
perimental basis, the program was tried 
annually in 1952 and 1953 and met with 
such success that it was left as an an- 
nual affair. 


The first physics Open House in 1906 
featured the then startling displays of 
heat, light, and sound devices that are 
now standard text in high school science 
courses. This year the emphasis of Open 
House will shift from demonstration to 
education. The Engineering departments 
will attempt to interest the visitors in 
scientific development, procedures, re- 
search here at the university and in the 
industrial field, and primarily in the 
basic sciences. For the high school stu- 
dents, who yearly are excused from 
school to attend the open house, the 
main objective is to interest them in 
engineering by showing them what an 
engineer is, what he does and how the 
student personally can become one. Also, 
Open House give these students a chance 
to get a good look at a university cam- 
pus. 


A typical display constructed by one department for Engineering Open House 
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A faculty member points out to an interested visitor several features of the subsonic wind tunnel in the Aeronauti- 
cal Engineering department. It is one of four tunnels which will be displayed during the Open House, and will 
be operated at that time with an actual test model. 


AERONAUTICAL ENGINEERING 


New for this year in the Aeronauti- 
cal Engineering department will be sev- 
eral recent developments and improve- 
ments in the University wind tunnel fa- 
cilities. Speeds and altitudes have risen 
steadily within the past decade, necessi- 
tating complete reexamination and fur- 
ther refinement and expansion of aero- 
dynamic and structural theory. One of 
the most vital tools of the aircraft in- 
dustry is the wind tunnel, and new and 
faster tunnels have had to be built to 
test new aircraft and research models. 
The Aeronautical Engineering depart- 
ment here on the Illinois campus has 
four wind tunnels, two of which most 
people would not think of as tunnels. 
All of these are either new, recently 
improved or in process of improvement. 
These tunnels will be running, where 
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possible, during the Engineering Open 
House. Due to the difficulty of operat- 
ing the new hypersonic tunnel, or plas- 
ma-jet generator, on schedule for audi- 
ences, it will probably be displayed and 
explained, with photographs of its use. 
The shock tube is at present being im- 
proved to bring its speed up to Mach 
20, or twenty times the speed of sound, 
so it likewise will not be in operation, 
but will be open for examination, and 
there will be a number of highly inter- 
esting pictures and slides, in color, of 
shock waves in action and what they 
do. The sub- and supersonic wind tun- 
nels are in operating condition and will 
be open to the public. An actual test 
model will be run during Open House 
to demonstrate some of the uses of the 
wind tunnel, 


There will also be various displays 
and operating exhibits of the other aero- 
nautical fields. The structures group will 
have exhibits of various types of air- 
craft structures and testing facilities, 
and there will be examples and demon- 
strations of the aircraft engines in use 
today. Add to these exhibits a number 
of other displays and expositions of the 
problems, and their solutions, encoun- 
tered in the design and use of modern 
aircraft, and the result is very definite- 
ly worth seeing. Much of what is plan- 
ned by the Aeronautical Engineering de- 
partment for this year’s Engineering 
Open House is new, and this year’s 
visitors are sure to find much that will 
interest them. 
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Shown above in the Physics Department are Dr. John Bardeen, professor of Electrical Engi- 


neering and of Physics, and several assistants in advanced 


research. Dr. 


Bardeen won the 


Nobel Prize for his work in developing the transistor, and is continuing his experiments in 
solid state physics here at the university. This is typical of the work in basic and applied re- 


search for the department. 


Prt i oe 


Did you ever have a sneaking sus- 
picion that perhaps F was not equal to 
ma? If you have, make sure that you 
visit the Physics Department’s display 
during Engineering Open House. There 
you will be treated to a demonstration 
that will verify, beyond any reasonable 
doubt, Newton’s Laws of Motion, the 
principle of the conservation of momen- 
tum. The apparatus used in this demon- 
stration consists merely of an aluminum 
slab, milled to 1/1000 of an inch 
smoothness, and a cake of dry ice. When 
the dry ice is placed on the slab, it 
starts to vaporize and literally floats on 
a thin layer of carbon dioxide gas, pro- 
ducing a coefhcient of friction between 
the dry ice and the aluminum slab of 
3 x 10°*. Professor J. LL. Koester ‘of 
the Physics Department illustrated the 
significance of this coefficient of friction 
by pointing out that if a similar appar- 
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atus of sufficient size could be produced, 
a man running the 100-yard dash in 
ten seconds could jump on a cake of 
dry ice at the end of the dash and 
coast for nearly ten miles. 

The application of liquid metal cool- 
ants to use in nuclear reactors has led 
the Physics Department to the develop- 
ment of an ingenious liquid metal pump 
which works with no moving parts. 
This pump, which will be on display 
during Open House, operates under the 
principle that a current-carrying ele- 
ment in a magnetic field is acted upon 
by a magnetic force. The force acts to 
move the liquid through its cooling 
cycle. 

If you prefer the Physics of Light to 
mechanics or electricity, there will also 
be displays showing the use of a spec- 
troscope in the anlysis of gases, lit by 
an electric discharge. Perhaps equally in- 
teresting will be a demonstration of 


how light can be “bent” to follow a 
stream of water or to flow through the 
contours of clear plastics like Lucite. 


To satisfy a need for substances to 
produce low temperatures in certain ex- 
periments, the Physics Department 
makes its own liquid nitrogen, which 
exhibit showing the properties of liquid 
boils at —195.8°C. There will be an 
nitrogen and its effects on certain ma- 
terials. One of the demonstrations, for 
instance, shows that an ordinary rubber 
ball, frozen with liquid nitrogen, shat- 
ters instead of bouncing when dropped. 


Describing all of the Physics Depart- 
ment’s displays for Open House in de- 
tail would be impossible in this short 
space, but the displays can best be des- 
cribed in one word—“fascinating.” Call 
the word “trite” if you like, but after 
you visit the displays, we're certain you 
will change your mind. 
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CERAMIC ENGINEERING 


Exhibited this year among the varied 
displays from the Ceramic Engineering 
Department will be a selection ranging 
from the manufacture of bricks to the 
uses of ceramic materials in the field 
of rockets. Examples of each of the di- 
visions of Ceramic Engineering will be 
revealed to the visitor through the 
media of motion pictures, free samples 
of students’ handiwork, working dis- 
plays and actual laboratory procedures. 
To the right an instructor is demonstrat- 
ing a phase of procedure in the white- 
wares division. 


The display cases found on each 
floor of the building bear examples of 
the many aspects of Ceramic Engineer- 
ing not usually associated with the de- 
partment by the casual observer. 

Because of the small size of this de- 
partment, it affords a more intimate re- 
lationship between department and stu- 
dent which larger departments cannot 
handle. There will be faculty members 
on hand to discuss the many and varied 
opportunities in Ceramic Engineering. 


GENERAL ENGINEERING 


According to Professor Springer in 
General Engineering, the department 
will completely take over the Trans- 
portation Building during Engineering 
Open House to display drawing equip- 
ment and its use. Methods of making 
and shading pictorial drawings will be 
demonstrated, and the audience will be 
invited to try its hand at the various 
methods. Those who make a _ picture 
using Zip-a-tone, Double-tone, or air 
brush, may take it with them as a sou- 
venir of the open house. 


Among the other exhibits in the build- 
ing will be drawings made in drawing 
courses at the university, a demonstra- 
tion of the use of specialized types of 
drawing equipment, graphical computa- 
tion methods, and aircraft drafting and 
lofting. 


There will also be displays of all 
course material and methods of repro- 
ducing drawings, such as blueprints, the 
Ozalid process, Thermofax, photostat- 
ing, and the Verifax process. Further 
displays will include Engineering Hist- 
ory and Law, and career opportunities 
in Engineering Journalism, Sales, Ge- 
ology, and Management. 


The visitors above are being show how to operate an air brush in last Professor Shick is in charge of the 
year’s Open House. Similar do-it-yourself illustration exhibits will be part plans in the department of General En- 
of the General Engineering display on March 14 and 15. gineering. 
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MECHANICAL ENGINEERING 


The Mechanical Engineering depart- 
ment has in store a number of fascinat- 
ing displays for this year’s Open House. 
One of particular interest should be the 
missile display obtained from General 
Electric. This demonstration is designed 
to emphasize the propulsion of the mis- 
sile and promises to be an interesting 
as well as timely display. 

The Mechanical Engineering labora- 
tory plans to demonstrate turbines, fans, 
pumps, steam engines and air condition- 
ing systems showing all the test proced- 
ures they incorporate. The Foundry lab 
will have demonstrations of molding 
procedures with continuous pouring 
operations. The castings, including Lin- 
coln heads and ashtrays, will be given 
as samples. 


ARC WELDING 


ANSFORMERS ¢ GENERATORS, 


Yio OO on 


The Design section will show the 
phases in designing gears, linkages and 
other machine units. Also, the Machine 
Shop will demonstrate the machining 
operations of these and other units, such 
as small engines and vises. 

A miniature power plant will be on 
display showing the operation of a steam 
generated power unit. 

The Industrial Engineering depart- 
ment will also include a display in the 
Mechanical Engineering group and 
should be of special interest to those who 
plan on entering this field. 

In all, the Mechanical Engineering 
department plans to cover most of its 
general phases and attempt to give an 
idea of what types of projects a me- 
chanical engineer might undertake. 


At the right, visitors are exam- 
ing the Internal Combustion 
Laboratory of the Mechanical 
Engineering department. In this 
room, tests are run of all types 
of internal combustion ma- 
chines. On display are gas tur- 
bines, diesels, and standard 
gasoline engines, including sev- 
eral modern automobile engines 


on complete test benches. 


Above is a section of the welding laboratory in the Mechanical Engineering Building. In this room will be a 
complete display of all types of arc and gas welding, including several of the lesser-known methods. Students 
will operate and explain the equipment. 
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CIVIL 
ENGINEERING 


The civil engineers will put some of 
their well learned facts and figures into 
use during open house this year. With 
the aid of a prestressed U beam and 
a slippery slide rule, the C.E.’s will 
endeavor to calculate your strength or 
your weight. 

Along a more serious vein, the Civil 
Engineers will have, among others, dis- 
plays of developments in the construc- 
tion of highways. On the west side of 
the building will be parked roadwork- 
ing equipment that will include a scra- 
per and grader. Inside, Chicagoans will 
see a model of their new Halsted St. 
cloverleaf interchange. 


Out near the Power Plant the Illi- 
nois Central will have on display a 
diesel locomotive, modern passenger car, 
caboose, dynamotor and broken rail de- 
tection car. 

Featured at the Talbot Laboratory 
will be examples of structural research 
in the civil engineering department. Of 
interest to the space minded set, will be 
examples of structural engineering in 
the aircraft and missile industry. 

Sanitary engineers will be out in 
force trying to purify the creek water 
that flows through north campus and 
offering it to any thirsty visitors. 
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NURTEE 


With emphasis on the “Modern” 
Navy, the engineering branch of the 
Naval ROTC has prepared an enter- 
taining, as well as educational, exhibit 
for Engineering Open House. 

To show that the Navy has kept up 
with the Space Age, the ROTC unit 
will have on display one of the latest 
issues of “G” suits and a mock-up of a 
guided missile. 


Getting back to the ground, but none 
the less staying in the Space Age, you 
will also find a scale model of the Mark 
I nuclear powerplant, which is now pro- 
pelling the Nautilus. Under simulated 
conditions, this powerplant crossed the 
entire Atlantic Ocean before it was in- 
stalled in the Nautilus. 


For those of us who have a hard time 
grasping the fact that the Navy now 
uses atoms and missiles, there will be a 
scale model of a modern cruiser, a Mark 
VI contact mine, and several types of 
turbines used to propel ships to remind 
us that the Navy is still in the ship- 
sailing business. 

As for entertainment, who can_ beat 
films of the “Victory at Sea” variety 
being shown continuously ? 

If, after reading this, you are so 
moved that you want to rush out and 
join the Navy, go ahead, but whatever 
you do, visit their display at the Open 
House first. 


MINING 
and 
METALLURGICAL 
ENGINEERING 


At the Mining and Metallurgical En- 
gineering Building, visitors may see the 
casting of ashtrays from an aluminum 
alloy, and may take these ashtrays with 
them as souvenirs. In the heat-treating 
lab will be high-frequency induction 
heating for melting alloys, and a demon- 
stration of heat treatment. In this ex- 
hibit the properties of steel will be 
changed by heating it to 1500°F. and 
quenching it in water. After such treat- 
ment, flexible steel 
hard and brittle. 


wire will become 


exhibits include corrosion in 


galvanic 


Other 


action, cells, electroplating, 
thermocouples, and metallography, that 
is, the structure of metals and alloys as 


seen under high magnification. 
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THEORETICAL AND APPLIED 


The T & AM Department is one of 
the few which can make the claim that 
it has a “‘smashing” success every year 
for Open House. The machine to which 
the department owes at least part of its 
“smashing” success, both literally and 
figuratively speaking, is the 3,000,000 
pound testing machine, one of the larg- 
est in the Midwest. Long a favorite of 
visitors to Open House, the testing ma- 
chine will compress ten concrete cylin- 
ders, at regular intervals, until they 
break. As in the past, the cylinders will 
either be given names of girls or names 
of the heads of the engineering depart- 
ments. 


A wind storm led to the development 
of one of the most interesting exhibits 
in the department. Upon waking one 
morning, a IT & AM professor found 
that the roof of his house had _ been 
blown off during the night. Undaunted 
by the near disaster, he set about to find 
out why the roof blew off and how to 
keep it from blowing off again. He built 
a model of his home and set manometers 
at various points on it to measure the 
different pressures that developed when 
a strong wind blew over it. Placing the 
model in a portable wind tunnel, owned 
by the department, he was able to cal- 
culate the various forces acting on the 
house. This same experiment will be 
performed during Open House for all 
visitors. 

Also in the fluids section of the 
T & AM Department will be demon- 
strations of the hydraulic jump and the 
hydro-electric plant. The water used in 
many of the demonstrations with fluids 
is pumped into reservoirs on the roof of 
Talbot Lab. From there it falls through 
pipes to the first floor with sufficient 
force to operate the hydro-electric plant. 


Some of the other displays at the 
T & AM Department will be tests on 
the fatigue of metals, tests on vibrating 
bodies, and a demonstration and explana- 
tion of strain gages, some of which 
measure to one-millionth of an inch. 

If you’re a high school student, you 
may like to see a IT & AM class in ses- 
sion. Regular classes in the Resistance 
of Materials Lab course will be held 
so that you can see them as they actual- 
ly are. 

Whether you come to watch metals 
and concrete being squashed or to see 
one of the classes in session, you can 
be sure that your visit will be both in- 
formative and enjoyable. 
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MECHANICS 


Shown above is the huge three-million pound testing machine. 


Capable of exerting this tremendous force in either tension or 


compression, it is an invaluable aid to the checking of large 


beams, columns, and joints for loading and type of failure. 


Without such a machine as this, the knowledge of behavior of 


large or complex forms under load would be strictly theoretical, 


as projected from tests of models or small sections. With this, 


however, empirical results can be balanced against calculated 


behavior. 
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AGRICULTURAL 
ENGINEERING 


Above is a display in the Agricultural Engineering department of a small 
industrial or general use farm engine being tested as to its power and 
other operational characteristics. It is one of many exhibits in the depart- 
ment keyed to mechanization on the modern farm. 
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Shown at the left is the hydrau- 
lic jump, a fluid phenomenon 
displayed by the TAM depart- 
ment. It illustrates the violent 
turbulence encountered well be- 
low a smooth, fast fall of water. 
It is believed that this action 
has been responsible in the past 
for numerous failures of dams, 
bridges, and other structures 
near or in water, by tearing 
away the foundations under 


them. 


Perhaps only those who have lived 
on a farm realize the importance of 
Agricultural Engineering in our every- 
day life, but a visit to their display 
during Open House:-would certainly be 
enlightening to city folk and country 


folk alike. 


If you want to get an idea of what 
goes on inside an internal combustion 
engine, all you'll have to do at one of 
the exhibits is watch an_ oscillioscope. 
You will be able to see how the pres- 
sure within a cylinder varies with each 
stroke of the piston. 


Farmers who want to know if their 
tractor is putting out the horse-power 
that it should be can find out with a 
M & W Dynamometer, simply by con- 
necting the power take-off shaft of their 
tractor to it. The Ag Engineering De- 
partment will demonstrate the dyna- 
mometer and its uses at another of the 
displays. 


Many tarmers who previously kept 
corn on the cobs for storage now face 
the problem of converting their corn 
bins for shelled corn. Techniques de- 
veloped by the University to handle this 
problem will be discussed and illustrated 
during Open House. 


Moving grain is another of the not- 
too-few problems which face the mod- 
ern farmer. A striking demonstration of 
how grain can be moved through pipes 
or hoses with air pressure might give 
comfort to those who know what it is 
like to shovel wagonloads of grain 
through a window in the barn. 


Tile drainage techniques and the use 
of heat pumps for crop drying are only 
a few of the other interesting displays 
at the Agricultural Engineering Depart- 
ment’s display for Open House. Stop in 
and see them all. 
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Atomic Power Plant 


Building the nation’s first utility nu- 
clear generating station at Shippingport, 
Pa., has presented many new problems 
—some that have been solved by rather 
unorthodox methods, reports Engineer- 
ing News-Record, McGraw-Hill pub- 
lication. 

As a prime example, the roof or top 
slab of the vapor container enclosure is 
concrete, five feet thick. This slab is 
some 60 feet above the base and could 
not be supported by the vapor container 
itself. To support the freshly placed 
concrete of these slabs on conventional 
forms would have required massive false- 
work. Instead precast roof sections, two 
feet thick and weighing 10 to 20 tons 
were constructed. After curing, they 
were hoisted into place, with a maximum 
clearance of one inch when placed on 
the previously poured wall and haunch 
sections. After grouting into place, these 
precast slabs became, in effect, forms 
for the additional three feet of concrete 
necessary to make up the total thick- 
ness. 

A second unusual feature of the Ship- 
pingport Atomic Power Station is the 
large amount of reinforcing steel that 
has gone into it. So much was used 
throughout, and to such an extent, that 
the average slab will show approximate- 
ly 200 pounds of steel per cubic yard 
of concrete, as compared with the nor- 
mal ratio of 80-90 pounds per cubic 
yard. The total concrete estimated for 
the complete plant is 50,000 cubic yards 
with about 5,000 tons of reinforcing 
steel to be used, the magazine states. 

An extremely tight schedule was set 
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up and has been followed from the start 
of construction. To maintain progress, 
concreting proceeded throughout the 
winter. To prevent freezing and to pro- 
vide adequate curing, a low-pressure 
boiler was brought in, and saturated 
steam was piped under the canvas en- 
closures over all the fresh pours. 

Water presented another problem. Ex- 
cavation for the turbine room founda- 
tion uncovered a 15-foot blanket of wet 
clay. It was excavated and some 25,000 
cubic yards of gravel were used to back- 
fill, providing adequate support for the 
12-foot-thick turbine room mat. 

The plant’s capacity is 60,000 kw, ob- 
tained by operating three of the four 
steam generators. The plant’s single tur- 
bine-generator has a maximum capabil- 
ity of 100,000 kw, to allow for possible 
improveinent in heat energy output, the 
magazine states. 


Center of operation for the power 
plant is in the master control room. 
All “instructions” to the nuclear re- 
actor, the turbine generator, and 
the power distribution system orig- 
inate here. 


For The Man Who Goofs 


To err has always been human, but 
now it is also insurable—at least by 
architects and engineers—reports Elec- 
trical World. A new type of insurance, 
which covers “errors and omissions” 
made by the architect or engineer, is 
getting support from a number of pro- 
fessional societies. 


Clips 


Jet fuel consumption increased seven 
times in the last five years, against a 40 
per cent increase for aviation gasoline, 
reports National Petroleum News. Jet 
fuel demand is now 105-million barrels 
a year, against 102-million barrels for 
aviation gas. 

A New York firm is marketing a 
solar ugarette lighter, reports Product 
Engineering. A four - and - a - half - inch 
polished, shaped aluminum disk with a 
coiled wire mounted in the center to 
hold the cigarette and keep the fingers 
from getting burned. Simple, but effec- 
tive—if the sun is shining. 

Salem County, N. J., soon should 
have the “bounciest” roads in the coun- 
try, reports Engineering News-Record. 
Some 8,000 gallons of synthetic rubber, 
neoprene, will be used as an experi- 
mental road seal to reduce hot-weather 
expansion. 

Specification: A collection of loop- 
holes loosely held together by wistful 
verbiage, says Electronics magazine. 

A new twist in fiber research is being 
taken by University of Illinois scientists, 
reports Chemical Week. They’re feed- 
ing raw sulfur to sheep—a_ technique 
that prevents shrinkage of the sheep’s 
wool. Apparently, the sulfur finds its 
way into the wool fibers to form a type 
of molecular bridge. 

The Army is seeking a general utility 
aircraft with the versatility of a ground 
jeep maneuverability of a helicopter, re- 
ports Product Engineering. The Army 
has awarded three contracts, and will 
pick one. Next they probably will have 
a flying truck. With fins, perhaps? 

“Why is it that out of more than 
120,000 women who received degrees in 
1956, only 62 were graduated in engi- 
neering?” Miss Emma C. Barth of 
Westinghouse asked. “It is obvious that 
there are still prejudices and misunder- 
standings keeping girls out of a profes- 
sion that is labeled as ‘masculine’.” Any 
one around here have objections to wom- 
en in engineering? 


Southern Comfort 


A Texan is always honest, suh—even 
the truck rustlers, as one local man can 
testify, reports Fleet Owner, McGraw- 
Hill publication. When his pickup truck 
was stolen, a note, left in its place, told 
him just where the truck could be 
found. Sure enough, there it sat: wait- 


Ing. 
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Vulcan T-212 30mm machine gun 


Vulcan T212 


The famed Vulcan machine gun has 
a new and more powerful brother —a 
30 millimeter version that can give mod- 
ern high speed jet aircraft three times 
the striking power of the earlier 20 
millimeter gun. 

The earlier Vulcan gun now is used 
on the Air Force’s supersonic Lock- 
heed F-104A Starfighter. The new gun 
weighs the same as the earlier Vulcan, 
also has a high rate of fire but is 8 
inches shorter. 

Designated the Vulcan T212, the 30 
millimeter gun employs the same firing 
method as the 20 millimeter, mounting 
six rotating barrels from a central feed 
and firing housing. 

The new Vulcan, which also weighs 
about 300 pounds, has a barrel weigh- 
ing approximately 22 pounds, compared 
to the 20 millimeter barrel which weighs 
18 pounds. Weight was minimized on 
the T212 by use of shorter barrels. 

Both versions of the Vulcan can be 
electrically or hydraulically operated. 

Though it fires shells only 50 per 
cent larger than the earlier gun, the 
new gun can inflict far more damage. 
Actual rate of fire on both Vulcan 
guns is classified. 


Leakage in Color 


A newly discovered yellow paint, 
when brushed over the exterior of a 
tank that holds ammonia, will turn pur- 
ple when any ammonia seeps through, 
reports Chemical Engineering. The leak 
detector is extremely sensitive, economi- 
cal and, like so many little-known things 
viewed with hindsight, remarkably sim- 
ple. 


SWEET SMELL OF SUCCESS 

Leading producers of instant coffee 
are now playing up to the consumers 
nose, reports Food Engineering. The 
aromatic factor is removed before ex- 
traction, then added to the finished 
product. 
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Firebird Il 


The General Motors experimental gas 
turbine automobile has been termed by 
GM president H. H. Curtiss as a roll- 
ing laboratory. Although experimental, 
the Firebird II was designed and test- 
ed as a four passenger family car with 
substantially the same economy as pres- 
ent day piston engines. 


The chief mechanical improvement 
over the Firebird I is the virtual elimi- 
nation of high temperature exhaust. A 
regenerator or heat exchanger, when 
coupled with the GT-04 or “Turbo 
Titan,” 200 horsepower gas turbine, re- 
duces the exhaust heat by 80% and uses 
this heat to warm incoming air. 


Among the features of this car is its 
adaptability to the proposed eléctronic 
highways of the future, air condition- 
ing, air and oil suspension and a small 
refrigerator for beverages and food. 


Sonic Soldering 


Aluminum and its fast-oxidizing al- 
loys now can be soldered as readily as 
copper by using an ultrasonic soldering 
iron, reports Electronics magazine. 

Light metals such as aluminum or 
magnesium oxidize instantaneously after 
casting, and solder, although molten, 
cannot adhere to oxide film. 

The electrically heated tip of the 
new ultrasonic soldering iron removes 
this oxide layer. The tip of the heated 
iron, vibrating at an ultrasonic frequen- 
cy, abrades the surface of the metal. 
At the same moment, the molten solder 
flows directly onto the abraded metal 
surface, forming a firm alloy before 
further oxidation can take place. 

Any metal now may be soldered to 
this tinned surface in the conventional 
manner and two pieces of aluminum 
may be soldered together convention- 
ally by first ultrasonically tinning each 
surface. 

(Continued on Next Page) 


Imported CASTELL 
"BLACK GOLD” 


Grophive 


adds skill to your hand 


GERMANY 


900 


Horizontal opportunities are 
plentiful for graduate engineers 
— but how about verti- 
cal opportunities? How 
high will you grow in 
5 years? 


That will depend on 
your native talent, hard 
work and such profes- 
sional habits as the use 
of imported A.W.FABER 
CASTELL. “black gold” 
graphite — the best na- 
tural graphite testing 
out at more than 99% 
pure carbon — makes 
Castell the world’s 
finest drawing pencil. It 
will add skill to your 
hand as it does to sea- 
soned Pros the world 
over. Color-graded for 
instant identification in 
most of the 20 scienti- 
fically-accurate degrees, 
8B to 10H. 


If you prefer a 
Holder, try LOcKTITE 
Tel-A-Grade 9800 
which shows your de- 
gree in a flash — plus 
imported “black gold” 
CASTELL 9030 Lead. 
Shop in your college 
store and insist on 
CASTELL across the 
board, 


ie 


A.W. FABER-CASTELL 


PENCIL CO., INC. NEWARK 3, N. J. 
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OVER-THE-SEAS 
TV...FTL 


Another major “first” has been scored 
by Federal Telecommunication Labo- 


ratories ... broad-band over-horizon 
microwave ...for television (and tele- 
phone) between Florida and Cuba... 
the world’s first over-the-seas live TV! 

Here is a typical example of the out- 
standing projects continually under de- 
velopment at FTL—principal research 
center of the world-wide IT&T System 
in the United States. 

Equally inspiring, challenging, and 
high-level are the diversified assign- 
ments under FTL’s long-range program 
... providing unlimited opportunities 
for young engineers of unusual ability, 
initiative, and imagination. 

When the time comes to start build- 
ing your professional career — get in 
touch with FTL— frst! 


FTL’s DYNAMIC RESEARCH PROGRAM 
INCLUDES THESE FIELDS: 


Radio Communication Systems 
Traveling Wave Tubes 
Electronic Countermeasures 
Air Navigation Systems 
Antennas * Missile Guidance 
Transistors and other Semiconductor Devices 
Computers and Data Processing 
Wire Communication Systems 


Excellent graduate schools are easy to 

reach from FTL locations in these east and 

west coast cities: 

NUTLEY, N. J....500 WASHINGTON AVE. 
San Fernando, Cal. ..15151 Bledsoe St. 
Palo Alto, Cal. ...937 Commercial St. 


Federal Telecommunication 
Laboratories 


A Division of International Telephone 
and Telegraph Corporation .<- 


FTL’s East Coast Laboratory, Nutley, N. J. 
only 28 minutes via bus from New York 
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(Skimming Continued) 
Flameout 


Engine flameout—a problem peculiar 
to turbine powered airplanes—may be 
eliminated by a simple automatic reig- 
niter made by the Charles Engelhard, 
Inc., East Newark, N. J. 

Intake of excessive amounts of water 
or ice can quench the flame in a turbine 
engine. This has normally required the 
pilot to perform a series of operations 
to restart the engine, which could prove 
difficult. 

The New Jersey manufacturers ex- 
plained that the platinum-rhodium alloy 
is a catalyst for fuel combustion. The 
tube also has high heat retentivity. Kept 
at temperatures up to 2000°F by the 
engine’s normal operation, its catalytic 
action and retained heat enable it to re- 
start the flame after flameout occurs. 


Cheap Roads 


Mountains of useless slag and fly ash 
at power plants may become miles of 
excellent cost-saving roads through co- 
operative research by the University of 
Illinois and the Illinois Division of 
Highways. 

George W. Hollon, civil engineering 
instructor, has been studying and _test- 
ing the material for more than a year. 
A trial section of 1200 feet of highway 
shoulder was laid recently near chicago 
on Harlem Avenue south from §Slst 
Street between Summit and Worth. 

Lime is used as the cementing agent 
with the slag—fly ash. Besides low cost, 
the mixture has other advantages. It is 
not affected by outdoor temperature 
changes, an important cause of damage 
to present roads. It can be worked for 
up to 16 hours after mixing. This 
would eliminate mixers at the road 
building site. Ordinary dump trucks 
can haul the material from a central 
continuous mixer. 

Because the slag—fly ash—lime mix- 
ture wears away easily, it must be sur- 
faced with black-top. Many present 
black-top roads are on a portland ce- 
ment base. This is where the new ma- 
terial has its promise. 

Hollen says that waste lime, which 
has been used to make acetylene gas, 
is as good for making the mix as other 
lime costing twice as much. Four per 
cent of lime is used with 36 per cent 
fly ash and 60 per cent slag. The most 
critical item is water, which must be 
controlled within | per cent. 

Interestingly, the material is almost 
identical with that used by the Romans 
to build roads hundreds of years ago. 
Many of these still are in good shape. 
The Romans used lime with volcanic 
ash, which has chemical and_ physical 
properties almost identical with the slag 
and fly ash from modern power plants 
burning soft coal. 

(Continued on Page 36) 


Why Vought Projects 
Bring Out The Best 
In An Engineer 


At Vought, the engineer doesn’t often 
forget past assignments. Like all big 
events, they leave vivid memories. 
And it’s no wonder . 


For here the engineer contributes to 
history-making projects — among 
them the record-breaking Crusader 
fighter; the Regulus II missile, chosen 
to arm our newest nuclear subs; and 
the new fast-developing 1,500-plus- 
mph fighter, details of which are still 
classified. 


The Vought engineer watches such 
weapons take shape. He supervises 
critical tests, and he introduces the 
weapons to the men with whom they 
will serve. 


Engineers with many specialties share 
these experiences. Today, for exam- 
ple, Vought is at work on important 
projects involving: 


electronics design and manufacture 
inertial navigation 


investigation of advanced propulsion 
methods 


Mach 5 configurations 


Vought’s excellent R&D facilities 
help the engineer through unexplored 
areas. And by teaming up with other 
specialists against mutual challenges, 
the Vought engineer learns new fields 
while advancing in his own. 
kk 

Would you like to know what men 
with your training are doing at 
Vought... what you can expect of a 
Vought career? 


For full information, see our repre- 
sentative during his next campus visit. 


kkk 


Or write directly to: 


C. A. Besio 
Supervisor, Engineering Personnel 
Dept. CM-5 


CHANCE, 
OUGAT ATRCRAFT 
INCORPORATED PALLAS, TEKAS 
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A 
Vought 


Vignette 


ONE OF A SERIES 


Rie 


The structures engineer who 
found a fast detour 


“Advise and assist on structural problems. 
Do what you can to keep the program moving...” 
With this outline of his liaison duties, Stress Analyst 
Ed Clay accompanied Vought’s Regulus II missile to 
its desert test site. 

On the desert, Ed found a dearth of structural 
problems. Regulus II reliability gave the flight test 
program tremendous momentum. In quick succession 
the missile notched 10 flights. When time came for a 
critical high-speed test, the program was three 
months ahead of schedule! 

Then, the very fact that things had moved so 
fast threatened to rob the program of the time it 
had gained. 

As Vought had planned, a wind tunnel flutter test 
had to precede the upcoming high-speed flight. 
But Vought’s prearranged date at a government 
tunnel was over a month away. The facility was 
booked solidly up to the appointed day. And Vought’s 
own Mach 5 tunnel was under construction. 

Then Ed revealed the scope of his liaison. It had 
ranged to the rocket test track at nearby Edwards Air 
Force Base. There, with the help of a cooperative 
track project engineer, Ed had spotted a rusting 
rocket sled, left behind from a radome test. Now, if 
the sled could be rigged to carry that spare Regu- 
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lus fin, Ed figured, they might get flutter data before 
the tunnel test. 

That changed Ed’s state of liaison. All Vought 
was suddenly at his service. Shopmen reworked the 
sled to mount the fin. Instrumentation technicians 
fitted the fin with gages and transducers. Vought’s top 
flutter men double-checked, raised their eyebrows, 
then endorsed the whole thing. 

At the track, moments before the rockets exploded, 
Ed had a twinge of doubt. His sled was a mon- 
ster, indeed. Air loads would be terrific... 

Then the sled shot off on the first of two success- 
ful trips that revealed all the data required. 


At Chance Vought, there’s liaison in spirit as well as 
in name. It allies engineers of many specialties and view- 
points against mutual problems, It builds channels 
instead of walls between diverse technical areas. 
It’s another reason why top engineers are choosing 
Vought — to keep abreast of all fields while advancing 
in one. 


CHANCE 
a: OUGHAT AIRCRAFT 
INCORPORATE D+: DALLAS, TEXAS 
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PICTURE YOUR 


FUTURE 


IN THIS 
GROWING COMPANY 


1947 1949 1951 1952 1953 1954 1955 1956 


1948 


1950 


SuvTiod 40 SMOITIIA 


Looking for a solid, satisfying career 
with a vigorous company in a grow- 
ing industry? American Air Filter 
Company, Louisville, Kentucky — 
world’s largest manufacturer of air 
filters, dust control and heating and 
ventilating equipment—needs gradu- 
ate engineers to fill responsible jobs in 
sales, engineering and production in 
its 125 field offices and nine manu- 
facturing plants located in six cities. 


In July of 1958, AAF will inaugurate 
its next five-month technical training 


course for a select group of engineer- 


ing graduates. This full-time program | 


combines classroom work, under the 


direction of competent instructors, with 


field trips to both company plants and | 


large industrial users of AAF products. | 


An American Air Filter representa- | 


tive will be on your campus at an 
early date to interview interested sen- 


iors. For the exact date and time, 


contact your Placement Office, now. 


American Air Filter 
Company, Inc. 


Louisville, Kentucky 
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Levitation 


Man’s newest “wonder” metals now 
are being investigated by heating them 
thousands of degrees above white heat, 
while they float, freely suspended in 
space. Called levitation melting, this 
unique and versatile technique was in- 
vented by Westinghouse research sci- 
entists and brought to its present state 
of development by the combined efforts 
of scientists at the Westinghouse Re- 
search Laboratories and the University 
of British Columbia. 

In levitation melting, compressed met- 
al powder is placed inside a copper coil 
which carries a high-frequency current 
of electricity. Reversing its direction 
nearly a million times a second, the elec- 
tric current generates a field of force 
which floats the metal charge inside 
the coil. At the same time, it converts 
the metal into a white-hot molten mass 
in a matter of seconds. Temperatures 
of +500 to 5000 degrees Fahrenheit are 
achieved in half a minute or less, melt- 
ing all but the most stubborn of metals. 


At white heat, metals such as niobium 
and titanium are among the most active 
chemicals known. They react chemically 
with any known vessel in which they 
are melted. The traces of impurities 
they pick up cannot be tolerated in 
research on the pure metal. 


Levitation melting eliminates this 


Levitation in process 
(Photo by Westinghouse) 


problem entirely, the Westinghouse sci- 
entists point out. No containing vessel 
is required, since the molten metal floats 
freely in space, confined only within 
itself. “(The whole process is carried out 
inside a sealed vessel containing an inert 
gas such as helium or argon, thereby 
protecting the pure metal from contam- 
ination by the air. 


Plan your future in the fast expanding 


cali 


Engineers 

solve a wide 
range of tem- 
perature control 
problems. This 
"thermometer" 
suggests the 
great range of 
refrigeration 
temperatures that 
they meet. 


Write for 
information 
on available 
training 
courses 


FRICK COMPANY, Waynesboro, Penna. 
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Simplicity of apparatus, speed of 
melting and ease of handling a wide 
assortment of metals and alloys are other 
advantages of levitation melting. The 
Westinghouse scientists report that the 
molten metal even stirs itself, yielding 
unusually uniform alloys from mixtures 
of different metals. 

Although not yet “graduated” from 
the laboratory, the Westinghouse sci- 
entists suggest that niobium—the latest 
“wonder” metal—may soon become an 
outstanding high-temperature, hig h- 
strength structural metal. Levitation 
melting is one of the few methods 
known for the preparation of niobium 
‘and niobium-base alloys in the purity 
required for fundamental research on 
the metal. 


air conditioning. 


Flashlight 


Twelve tiny lamps, each smaller than 
a kingsize cigarette, have been developed 
to emit a light source equal to 36 mil- 
lion candlepower for night aerial pho- 
tography, reports Product Engineering. 
The lamps, housed in special reflectors, 
were tested recently in a patrol bomber 
flying at 20,000 feet. They provided 
enough illumination at night to cover 
16 square miles, enabling someone on 


the ground to read a newspaper. MOST COMPLETE 


Completely new facilities for manufacturing precision 
instrument bearings increase Fafnir’s ability to meet 
growing demands and more exacting bearings specifica- 
tions. Latest type equipment, including ultrasonic clean- 
ing units and unique testing devices, assure new highs in 
instrument bearing quality. Fafnir’s precision instrument 
bearing facilities are unequaled in the field today — 
another sound reason why industry looks to Fafnir for 
help with bearing problems. The Fafnir Bearing 
Company, New Britain, Connecticut, 


FAFNIR 


BALL BEARINGS 


UNEQUALED 
FACILITIES... assure 


NEW 
HIGHS 

in 
QUALITY 
for 


INSTRUMENT 


In this inspection area of the new Fafnir earonens bearing facilities, BEARINGS 


dust particles larger than 0.2 of a micron are filtered out by special 


1 
| | 
| The development and appli- | 
| cation of Fafnir instrument | 
| bearings call for a knowl- | 
| edge of the design and op- | 
| eration of widely diversified | 
| types of equipment, ranging | 
| from automatic pilots, com- | 
| puters, and guided missile | 
| instruments, to laboratory | 
| equipment. Perhaps the | 
| challenging andvaried field | 
| of bearing engineering or | 
l engineering salesoffers you | 
| the opportunities you want. | 
| We'd be glad to hear from | 
! | 
| | 
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you. 
LIME 1M AMERICA 


START TODAY TO 


PLAN TOMORROW 


By knowing about some of the projects underway at the 
Babcock & Wilcox Company, an engineer may see his 
personal avenues of growth and advancement. For today 
B&W stands poised at a new era of expansion and 
development. 

Here’s an indication of what’s going on at B&W, with 
the consequent opportunities that are opening up for 
engineers. The Boiler Division is building the world’s 
largest steam generator. The Tubular Products Division 
recently introduced extruded seamless titanium tubing, 
one result of its metallurgical research. The Refractories 
Division developed the first refractory concrete that will 
withstand temperatures up to 3200 F. The Atomic Energy 
Division is under contract by the AEC to design and 
build the propulsion unit of the world’s first nuclear- 
powered cargo vessel. 

These are but a few of the projects — not in the plan- 
ning stage, but in the actual design and manufacturing 
phases — upon which B&W engineers are now engaged. 
The continuing, integrated growth of the company offers 
engineers an assured future of leadership. 

How is the company doing right now? Let’s look at one 
line from the Annual Stockholders’ Report. 


CONSOLIDATED STATEMENT OF INCOME 


(Statistics Section) 
(in thousands of dollars) 


1954 1955 1956—UNFILLED ORDERS 
(backlog) 
$129,464 $213,456 $427,288 
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B&W engineers discuss developments 
in the Universal Pressure Boiler. 


Ask your placement officer for a copy of “Opportunities 
with Babcock & Wilcox” when you arrange your inter- 
view with B&W representatives on your campus. Or 
write, The Babcock & Wilcox Company, Student Train- 
ing Department, 161 East 42nd Street, New York 17, N. Y. 


BABCOCK 
‘WILCOX 


N-220 
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Full-time, off-the-job GRADUAT 


STUDY CENTER. New York’s Coliseum Tower houses one of Winston-Salem, N. C. Product design principles are one of the mat 
three special study centers set aside for W.E.’s Graduate Engi- technical subjects our engineers cover in Introduction to Weste: 
neering Training Program. Other centers are in Chicago and Electric Engineering, the first phase of the program, 


How RCA brings a richer, wider range 


of musical sound to your home 


Before high fidelity, the 
sound of recorded music 
was limited—much as 
piano music would be if 
you could hear only the 
notes played on the center 
of the keyboard. No 
rich bass notes, no keen, 
vibrant highs. 

RCA achievements in the science of 
sound and acoustics changed all that. 
Today, with RCA Victor records and 
high fidelity ‘“‘Victrolas,” the full range 
of sound is reproduced so faithfully 
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that you can enjoy music almost as 
though you were there. 

And now, Stereophonic Sound! A 
new and dramatic dimension in re- 
corded music is also yours to enjoy 
on RCA high fidelity instruments. 
Stereophonic units can be added to 
most ‘‘Victrola’’® Hi-Fi systems any 
time you choose. 

In this, as in almost every area of 
electronic progress in home entertain- 
ment, defense and industry, the leader- 
ship of RCA serves you. RCA means 
electronics at its best! 


WHERE TO, MR. ENGINEER? 


RCA offers careers in research, 
development, design, and man- 
ufacturing for engineers with 
Bachelor or advanced degrees 


in E.E., M.E. or Physics. For 
full information, write to: Mr. 
Robert Haklisch, Manager, 
College Relations, Radio 
Corporation of America, 
Camden 2, N. J. 


RADIO CORPORATION OF AMERICA 
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(Vanguard Continued) 


five feet of the second stage, forming 
the nose of the rocket, and resembles 
the warhead of the Redstone missile. It 
has a blunt nose cone to enable it to 
reject most of the re-entry heat to the 
atmosphere, and is equipped with four 
small fins to guide its descent. 


The satellite is equipped with movie 
cameras set to take both regular and 
time-lapse movies, TV cameras and 
transmitters, and an animal cage con- 
taining mice or a monkey. One television 
camera is trained on the animal cargo, 
the other on the scenery outside. The 
power supply is a_ Bell silicon-wafer 
solar battery connected with a storage 
battery. This solar battery would have 
an area of two square yards, an output 
of 200 watts and be integral with the 
skin of the satellite. The storage battery 
is. of the lightweight silver-zine type. 

The animal compartment consists of 
the animal cage, a help-your-self food 
and water dispenser, and an air supply 
with temperature controls. The source 
of oxygen is lithium peroxide, which 
gives off oxygen and, at the same time 
absorbs water vapor and carbon diox- 
ide. There will be instruments attached 
to the animal to record its reactions to 
weightlessness, cosmic rays, and_ the 
other effects of space. 

The satellite itself will be of special 
construction to allow it to return safe- 
ly to earth with the animals. The skin 
will consist of several layers, the two 
inner layers to be of metal with insul- 
ation between them. The outer layer, 
which is separated from the inner layers 
by a 2” airspace, is not metal, but a 
mixture of metal and ceramics, called a 
cermet. There are no lightweight metals 
that could stand re-entry temperatures 
up to 3,000°C. without melting. 

Metals which can stand high temper- 
ature, such as tantalum and tungsten, 
are not only heavier than lead, but also 
burn in air in the same manner as mag- 
nesium, at temperatures far below their 
melting points. 

Ceramics, unlike metals, have very 
high melting points but at the same 
time are oxidation resistant and light 


THE SATELLITE 


Length 5 feet 

Payload 100 Ib. 
Diameter 2 feet 

Fin Length 4 inches 

Fin Area 16 sq. in. each 
Weight Empty 100 Ib. 


150-200 miles 


1 day to 1 week 


Orbit Altitude 
Orbit Lifetime 
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SATELLITE AND AROUND-THE-MOON ROCKET 


INFORMATION 


Ist Stage 2nd Stage Jrd Stage 

LENGTH 40) feet 20. feet 6 feet 
DIAMETER 4 feet 2 feet 1 foot 
WEIGHT EMP TY 2000 Ib. 300 Ib. 30 Ib. 
PAYLOAD 3125 Ib. 200 Ib. 40) Ib. 
‘LOCATE PEE Ys WVibiGe ds e)2oelD 500 Ib. 70. Ib. 
FUEL WEIGHT 20,500. Ib. 2,022 0lb: 140 Ib. 
WEIGHT FUELED 25,62): lb. B,125) bb. 210 Ib. 
MASS RATIO 5-1 6.25-1 Sia. 


ji lev ELOCIEY 
CUT-OFF VELOCITY 


9,000 ft/sec. 
8,000 mph 
50,000 Ib. 


10,000. ft/sec. 
18,000 mph 
5,000. Ib. 


11,500 ft/sec. 
25,000 mph 
500 Ib. 


ROCKED THRUST 


weight. Magnesium oxide, for example, 
cannot oxidize because it has already 
assumed the maximum positive valence. 
However, the grave disadvantage of cer- 
amics is that they are susceptible to 
thermal shock, for when suddenly heat- 
ed or cooled, they crack and _ break. 
They also are easily fractured by im- 
pact, as they are very brittle. 


Cermets, which are mixtures of metal 
and ceramic, combine the best proper- 
ties of both. They are shock resistant 
and have high melting points. They con- 
duct heat, but are oxidation <esistant. 
Good examples of cermets are TiC-Ti, 
Mo-ZrC, and Al-Mgo. The metal acts 


to bind together the ceramic particles. 


The material to be used for the shell 
of the satellite is 60% titanium and 
40% magnesium oxide. This is over- 
coated with a very thin flame-coating of 
MgO. The magnesium oxide reflects 
the sun’s heat when the satellite is in 
space, helping to keep the interior cool, 
and radiates heat very rapidly during 
the satellite’s descent. 

During the descent of the satellite, 
the blunt nose cone reaches a tempera- 
ture of almost 3000°C, and where the 
heat is greatest, the material will slow- 
ly melt away. Therefore, the nose is 
made three to four inches thick at the 
maximum and the main shell ™% to 1 
inch thick. The four fins on the satel- 
lite, which are made of solid tungsten 
metal overcoated with magnesium oxide, 
act to make sure the satellite always 
travels nose-first thru the atmosphere 
and does not tumble end over end. 


Launching The Satellite Rocket 


The launching of the large satellite 
would be done in much the same way 
as the Vanguard satellite, with minor 
differences. 

The rocket takes off in a southeaster- 


ly direction from Cape Canaveral, like 
the Vanguard rockets. The first stage 
boosts the second stage to a speed of al- 
most 8,000 mph. before it drops away 
at an altitude of 40 miles. The rocket 
is then traveling at a 45° angle to the 
horizontal. 


The second stage (as well as the de- 
tached first stage) coast upward to an 
altitude of 200 miles. Then, the second 
stage rocket motors are fired horizontal- 
ly, bringing the speed up to an orbital 
velocity of 18,000 mph. Now, explosive 
bolts separate the satellite from the sec- 
ond stage rocket, and the satellite is in 
orbit. 

At an altitude of 200 miles, the satel- 
lite will orbit for one week. This is as 
long as is required, as longer stays would 
require more food and oxygen for the 
animals, thereby increasing dead weight. 
When the week is up, slight air friction 
will have caused the satellite to drop 
into the 120-mile atmospheric limit. 
Once below this limit, the satellite can 
no longer orbit, and will slowly des- 
cend to earth. 

As the satellite enters the atmosphere 
at a slight angle, the heating period 
would be spread out over a lengthy time, 
allowing the heat produced to radiate 
away. This, coupled with the special 
design, should allow the animals to be 
returned to earth without heavy cooling 
equipment, while still maintaining a 
comfortable temperature inside. When 
the satellite has slowed down to a safe 
speed, a parachute is released to lower 
the satellite gently to the ground or 
ocean. 


A Rocket Around The Moon 


The logical step after the large satel- 
lite rocket is to send a telvision rocket 
around the far side of the moon. This 
can be done relatively easily by replac- 
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ing the satellite with a third-stage rock- 
et of the same weight. 

The third-stage rocket would be 
powered by a solid-liquid combination 
fuel. The oxidizer is liquid ozone, the 
fuel is beryllium hydride (BeH,) and 
the jet velocity obtained is over 11,500 
ft/sec. Although the beryllium is ex- 
pensive, the fueled weight of the top 
step is only 200 Ib. so it would be worth 
while in terms of payload capacity im- 
provement. 

In order to break away from the 
earth’s gravitational pull after being 
placed in the orbit by the second stage 
rocket, the third stage need add only 
7,000 mph. to the orbital velocity of 
18,000 mph in order to reach the 25,- 
000 mph escape velocity. 

The mass ratio of the rocket, that is, 
the weight fueled divided by the weight 
empty, is 3-1, so of the total weight 
of the rocket, 140 lbs. is propellant and 
70 pounds is rocket and equipment. Of 
the 70 pounds for rocket and equip- 
ment, 30 pounds would be rocket and 
40 pounds TV camera, transmitter, and 
assorted instruments. The third stage 
does not need to be streamlined, for it 
rides in the nose of the second stage 
rocket. 

When the orbit attained by the second 
stage has been accurately determined, 
the third stage is fired according to an 
orbit which intersects the moon and is 
determined by ground-based radar. The 
third stage is now headed for the moon, 
and man is well on his way toward the 
exploration of space. 


The engineer and his girl were cud- 
duled on the sofa, the lights were low. 
He pressed his lips to her ear and whis- 
pered, “What were you thinking about 
just then, darling?” 

“The same thing you were, honey,” 
she answered timidly. 

“Then I'll race you to the ice box!” 
he shouted gaily. 

There are a lot of couples who don’t 
neck in parked cars. The woods are full 
of them. 

* * * 

Prof: ‘Who split the atom?” 

No answer. 

Prof: “Who split the atom?” 

Student: ‘Don’t jump on me. I ain’t 

touched the damn thing.” 

Prof. “A fool can ask more questions 

than a wise man can answer.” 

Student: “No wonder so many of 

us flunk our exams.” 

Joe Engineer decided to reform. He 
cut out smoking the first week. The 
second week he cut out drinking. He 
cut out women the third. The fourth 
week he cut out paper dolls. 
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MARS outstanding design SERIES 


chef-less restaurant 


This concept of Sue Vanderbilt, Pratt industrial- 
design graduate now designing GM auto interiors, 
would assemble a whole meal and cook it by microwave 
in a few seconds. Customer would merely: check pic- 
ture menu, insert money, push buttons. By the time 
he reached the far end of the counter the meal would 
be waiting, piping hot. All components already exist. 


Many designs that will make news tomorrow are 
still in the “bright idea’’ stage today. No one knows 
which will flower into reality. But it will be important 
in the future, as it is now, to use the best of tools when 
pencil and paper translate a dream into a project. And 
then, as now, there will be no finer tool than Mars— 
sketch to working drawing. 

Mars has long been the standard of professionals. 
To the famous line of Mars-Technico push-button 
holders and leads, Mars-Lumograph pencils, and 
Tradition-Aquarell painting pencils, have recently been 
added these new products: the Mars Pocket-Technico 
for field use; the efficient Mars lead sharpener and 
“Draftsman’s’” Pencil Sharpener with the adjustable 
point-length feature; and — last but not least — the 
Mars-Lumochrom, the new colored drafting pencil 
which offers revolutionary drafting advantages. The 
fact that it blueprints perfectly is just one of its many 
important features. 


The 2886 Mars-lumograph drawing pencil, 19 
degrees, EXEXB to 9H. The 1001 Mars-Technico 
push-button lead holder. 1904 Mars-lLumograph 
imported leads, 18 degrees, EXB to 9H. Mars- 
Lumochrom colored drafting pencil, 24 colors. 


JS.) S| TAEDTLER, INC. 


HACKENSACK, NEW JERSEY: 


at all good engineering and drawing material suppliers 
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-525 Awards 


Two cash awards of $25 each will be awarded to 
the author of the best TECHNOGRAPH staff arti- 
cle and the best non-staff article submitted to the 
ILLINOIS TECHNOGRAPH. 


Rules: 
1. Articles must be submitted by the author not later than April 1, 1958. 
2. It must not have been previously published. 
3. It must pertain to engineering in some way. 
4. All articles must be doublespaced typewritten. 
5. Technograph staff members are eligible for only one of the prizes. 
6. Some articles will be printed in the TECHNOGRAPH. 
7. None will be returned, but they will be kept on file and may be printed 


later. 
8. Please include pictures, if possible, and permission for us to use them. 
9. Any number of articles may be submitted by the same author. 


10. The Technograph editorial staff will be judges for the non-staff articles. 


Notes: 


1. Ten typewritten pages with pictures makes three pages in the magazine. 
2. Use rhetoric department punctuation and capitalization. 


3. Many national companies will be glad to send you photographs and in- 
formation. 


4. Get started now and get several articles written and submitted by 
April 1, 1958. 
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